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A B S T R A C T
Williams-Beuren syndrome is a multysistem genetic disorder caused by the 1.6Mb hemizygous deletion involving the
elastin gene in the region q11.23 of chromosome 7. The phenotype of Williams-Beuren syndrome is extremelly variable
but the most common findings include cardiovascular disease, distinctive facies, mental retardation, a specific congitive
profile, endocrine abnormalities, growth retardation and connective tissue abnormalities. Although gastrointestinal dif-
ficulties are one of the most constant and prominent finding of the syndrome, including gastro-esophageal reflux (GER),
poor suckling, vomiting, constipation, prolonged colic, rectal prolapse, inguinal, umbilical and hiatal hernia, there have
been no reports of achalasia in association with Williams-Beuren syndrome in the literature. We present the case of a boy
with Williams-Beuren syndrome, achalasia and recurrent postoperative stenosis of the cardia. After Heller myotomy, the
boy developed severe restenosis of the cardia with abundant adhesions which repeated after every treatment, five times in
periods shorter than one month. Eventually, he developed GER, errosive gastritis and hiatal hernia which led to severe
malnutrition and failure to thrive. Although the genetic defect causing Williams-Beuren syndrome might not be the di-
rect cause of achalasia we suggest that the frequent development of severe restenosis of cardia due to tight adhesions
could be the consequence of elastin gene haploinsufficiency and altered structure and function of elastic fibers in esopha-
geal connective tissue. This case highlights the importance of early diagnosis of esophageal motor disorders in childhood
which should be included in the differential diagnosis when a child with Williams-Beuren syndrome presents with
dysphagia and/or regurgitation.
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Introduction
Williams-Beuren syndrome (WBS) is a multisystem
disorder caused by the 1.6Mb hemizygous deletion in-
volving the region q11.23 of chromosome 7. It occurs in
approximately 1 in 10.000 live births and affects both
genders equally1,2. The phenotype of WBS is extremelly
variable but the most common findings include cardio-
vascular disease known as elastin arteriopathy (supra-
valvular aortic stenosis, peripheral pulmonary artery
stenosis), distinctive facies, mild to moderate mental re-
tardation, a specific congitive profile, endocrine abnormal-
ities (idiopathic hypercalcemia, hypothyroidism), growth
retardation and connective tissue abnormalities1–4. Al-
though gastrointestinal difficulties, including gastro-eso-
phageal reflux (GER), poor suckling, vomiting, constipa-
tion, inguinal, umbilical and hiatal hernia are a common
finding in children, especially infants with WBS1, to our
knowledge, this is the first reported case in the literature
of achalasia in association with WBS.
Case Report
A 13-month-old boy presented with a history of regur-
gitation of feeds after every meal, dysphagia, food rejec-
tion and failure to thrive. He is the first child of healthy,
non-related parents. Pregnancy and delivery were un-
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eventful. Birth weight was 2880g, birth length 48cm,
occipitofrontal circumference 35cm. Based on typical fa-
cial appearence and peripheral pulmonary artery steno-
sis, the patient was previously diagnosed with WBS. The
diagnosis was confirmed by karyotype and fluorescent in
situ hybridization (46,XY.ish del(7)(q11.23q11.23)(ELN-)).
On examination the patient was afebrile, malnour-
ished and weighed 8300g (p<5). Although he gained
weight normally during the first 5 months, difficulties in
feeding, including poor suckling, food rejection and vom-
iting, were present since birth. After mixed food was in-
troduced at the age of 4 months, the boy frequently pre-
sented with abdominal colics and refused to chew and eat
solid food. Dysphagia and frequent regurgitation com-
menced when he was 6-months-old and worsened until
he was vomiting after each meal. After admission to
Clinics for children’s diseases at the Clinical hospital
centre Rijeka, examination by barium esophagography
(BE) showed a long spastic reaction of the cardia with
significant antiperistalsis, a prolonged timed barium
swallow (>5 minutes) and failure of relaxation of the
lower esophageal sphincter (LES) with swallowing. Dur-
ing the following upper gastrointestinal endoscopy (UGE),
the LES failed to open spontaneously on air insufflation,
but the endoscope passed without resistance. Diagnosis
of achalasia was made based on BE and UGE findings
and was confirmed using manometric studies. Nifedipine
was introduced and the patient’s symptoms improved
transiently but returned within the following 4 weeks.
The patient was operated upon at the age of 16 months
using Heller myotomy by laparotomy but only 1 month
after surgery he was rehospitalized due to severe vomit-
ing, food rejection and dehidration. Repeat UGE re-
vealed that he had developed a severe stenosis of the
cardia with dense adhesions. There were no signs of hy-
pertrophic musculature. The patient was operated upon
again using adhesiolysis by laparotomy. The symptoms
improved and the boy was released home.
Another month later the boy started to reject food
again, refused to swallow, and developed projectile vomit-
ing after every meal. Examination by UGE revealed a se-
vere restenosis and adhesions of the cardia with a baggy
dilatation of the distal third of esophagus (2cm above the
cardia). This time the stenosis was treated with balloon
dilatation and the condition improved. However, the boy
presented with the same symptoms, UGE and contrast
esophagogram findings 3 times during the following 3
months and was treated with 3 sessions of balloon dilata-
tions during this period. His symptoms had improved af-
ter each dilatation but returned soon after.
At the age of 1 year and 8 months the symptoms re-
peated again. This time BE revealed a dilated esophagus
in the middle third with impaired tonic activity, aperi-
stalsis and a mid-size hiatal hernia with delayed barium
clearance time. UGE showed that there was no opstru-
ction or stenosis and LES was widely open. Multiple bi-
opsies revealed hypertrophic squamous epithelium, elon-
gation of subepithelial papillae of the lamina propria
(60% of the thickness of the mucosa) with mononuclear
inflammatory infiltrate and erythrocytes. He was diag-
nosed with GER and erosive gastritis grade 2.
Pantoprasol was included in therapy to which the boy re-
sponded well. The boy is now 6-years-old and did not re-
quire further hospitalizations but still has difficulties
chewing and swallowing solid food.
Discussion
Gastrointestinal difficulties are one of the most con-
stant and prominent features of WBS and can be caused
by hypercalcemia, haploinsufficiency of the elastin gene
or sensory defensiveness. Infants with WBS have a high
frequency of feeding problems, including poor suckling
and swallowing, vomiting, prolonged colics, rectal pro-
lapse, inguinal and umbilical hernia and textural aver-
sion leading to failure to thrive2–5. There is a consider-
able sub-cohort of WBS patients whose diagnosis can be
difficult because they are not affected by clinically evi-
dent cardiovascular disease and are associated with mild
facial dysmorphisms. Gastointestinal anomalies and fail-
ure to thrive can often be the presenting signs in these
children.
The common digestive symptoms of WBS, including
frequent vomiting, regurgitation of feeds, dysphagia, pro-
longed colic and failure to thrive can be the presenting
symptoms of achalasia, an uncommon condition charac-
terized by the absence of esophageal peristalsis together
with increased resting pressure and failure of relaxation
of the LES. Achalasia affects both genders with a preva-
lence of 1:100.000 and only 4–5% of these are described
in children6,7. The widely accepted mode of achalasia
treatment in children is Heller myotomy with or without
a fundoplication using an open or a laparoscopic ap-
proach. Complications in the pediatric population trea-
ted with Heller myotomy are low and in 90% of patients
good to excellent longterm results have been reported
while recurrence of symptoms is uncommon8–12. Postop-
erative complications in our case are unique, since the
restenosis of the cardia with abundant adhesions re-
peated five times in periods shorter than one month
while the usual mean for recurrence of symptoms is 13
months8.
The etiology of achalasia, as a primary esophageal
motor disorder, is still unknown although infectious, au-
toimmune and genetic factors have been implicated in its
pathogenesis13. Esophageal achalasia has been previou-
sly described in other genetic syndromes, such as Down
syndrome where its high prevalence is attributed to the
aforementioned factors, including increased susceptibil-
ity to infections, organ-specific autoimmunity and possi-
ble genetic predisposition to alterations in the enteric
nervous system14. However, none of these factors can
adequatly explain the occurence of achalasia and its re-
currence in our WBS patient since they are not a com-
mon characteristic of the syndrome.
The WBS critical region on chromosome 7 includes
the elastin gene which contributes to the well defined
connective tissue abnormalities15. Although elastic fibers
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are important constituents of many tissues where they
serve as a network responsible for the physiological elas-
ticity of the organs, little is known about their phenotype
in patients with WBS. Histopathological features of ela-
stin structure are well defined only for the arterial tree
and have not been determined for most other tissues. It
has been shown that the hemizygosity of the elastin gene
leads to reduced deposition of elastin in elastic fibers and
an altered elastic fiber ultrastructure in dermal layers of
the skin16. It might be possible that there might be an al-
tered organization of elastic system components in eso-
phageal tissue and that the connective tissue abnormali-
ties due to elastin haploinsufficiency might be the link
between recurrent development of abundant adhesions
and restenoses of the cardia in our case. Other gastroin-
testinal disorders in children with WBS, such as hernias
and diverticulosis, are postulated to be due to defects in
the elastin gene and encoded protein, resulting in re-
duced elasticity of the bowel wall, which is normally re-
quired to withstand the intraluminal colonic pressures
exerted by stools and peristalsis17.
The effect of elastin deficiency on postoperative wound
healing is also not defined in WBS syndrome. It might be
possible that a genetic susceptibility to altered postoper-
ative wound healing in this well defined connective tissue
disorder could explain severe restenoses after esophageal
surgeries and balloon dilatations in our case. However, it
is also possible that achalasia in our case could be the
consequence of another, unrelated genetic defect aside
from 7q11.23 microdeletion.
Our case points to the importance of further studies
on the role of elastin in postoperative wound healing in
WBS and altered organization of elastic system compo-
nents in various organs.
Conclusion
To our knowledge, we report the first patient with
WBS whose clinical course was complicated by recurrent
achalasia cardia. The genetic defect causing WBS might
not be the direct cause of achalasia, because this is the
first known reported case of esphageal achalasia occur-
ring in association with WBS. However, we suggest that
the frequent development of severe restenosis of the
cardia due to tight adhesions could be the consequence of
elastin gene haploinsufficiency and disturbed structure
and function of elastin in esophageal connective tissue.
Our case points to the importance of further studies on
the effect of elastin in postoperative wound healing in
WBS as well as altered organization of elastic system
components in various organs. This case also highlights
the importance of early diagnosis of esophageal motor
disorders which should be included in the differential di-
agnosis when a child with WBS presents with dysphagia
and/or regurgitation. The proper and timely diagnosis is
extremely important to prevent complications which
could increase the risk for operative and postoperative
complications.
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AHALAZIJA U DJETETA SA WILLIAMS-BEUREN SINDROMOM
S A @ E T A K
Williams-Beuren sindrom je multisistemski geneti~ki poreme}aj koji nastaje zbog hemizigotne delecije regije q11.23
kromosoma 7 veli~ine 1,6Mb koja uklju~uje gen za elastin. Fenotip Williams-Beuren sindroma iznimno je varijabilan,
ali naj~e{}a klini~ka obilje`ja uklju~uju kardiovaskularne poreme}aje, specifi~nu dismorfiju lica, mentalnu retardaciju,
specifi~ni kognitivni profil, abnormalnosti endokrinog sustava, zaostajanje u rastu i abnormalnosti vezivnog tkiva. Iako
su gastrointestinalni poreme}aji jedan od naj~e{}ih i najizra`enijih klini~kih obilje`ja Williams-Beuren sindroma, uklju-
~uju}i gastroezofagealni refluks (GER), nenapredovanje na te`ini, opstipaciju, abdominalne kolike, prolaps rektuma i
hernije, u literaturi nije opisana povezanost izme|u ahalazije i Williams-Beuren sindroma. U ovom prikazu slu~aja
opisali smo dje~aka sa Williams-Beuren sindromom, ahalazijom i u~estalom postoperativnom stenozom kardije. Nakon
Hellerove miotomije, pacijent je razvio te{ku stenozu kardije sa obilnim ~vrstim priraslicama koje su se ponavljale
nakon svake terapije, sveukupno 5 puta u razdobljima kra}im od mjesec dana. Pacijent je kona~no razvio GER, erozivni
gastritis i hijatalnu herniju koji su doveli do daljnje malnutricije i nenapredovanja na te`ini. Iako geneti~ki poreme}aj
koji uzrokuje Williams-Beuren sindrom mo`da nije izravni uzrok ahalazije, mogu}e je da je u~estali razvoj restenoza
kardije zbog obilnih priraslica posljedica haploinsuficijencije gena za elastin i promjenjene strukture i funkcije elasti-
~nih vlakana u vezivnom tkivu jednjaka. Ovaj prikaz slu~aja ukazuje na va`nost rane dijagnoze motornih poreme}aja
jednjaka u djetinjstvu koji moraju biti uklju~eni u diferencijalnu dijagnozu u djece sa Williams-Beuren sindromom koji
imaju simptome disfagije i/ili regurgitacije.
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